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Abstract 
Land and labour resources indicate that Polish agriculture has extensive options of competing on the European market. However, 
structural realities, particularly the agrarian scattering and excessive labour resources in the agricultural industry, contribute to 
low productivity of Polish farming. Productivity improvement can be achieved through increasing sizes of agricultural 
establishments as well as production of organic (eco) products. The paper presents the productivity review of land, capital and 
labour resources as well as material investments in production of the output volume at 50 ecological farms situated in the 
territory of the Macro-Region of Southern Poland. The studied farms were engaged both in general and specialised plant and 
animal production. 
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1. Introduction 
Scattering of the production potential among small producers affects lower productivity and poorer competitive 
position of Polish farming compared to the agricultural industry in those countries where concentration of farmland 
is higher. This is due to poorer management efficiency represented by smaller farms as well as their lower 
willingness to absorb technology advancements. On the other hand, unreasonable approach to these matters leads to 
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rapid overinvestment, resulting in lack of economic sustainability. It should be pointed out that agriculture is by 
definition less productive than other sectors of the economy. In EU Member States, added value per one person 
employed in agriculture is fifty per cent lower than in other sectors. In Poland, on the other hand, it is more than four 
times lower, as a consequence of poor quality of farm land and excessive employment. There are less than 7 
hectares of crops per farmer in Poland, compared to the average 14.3 hectares across the European Union. Despite 
the positive changes that occurred recently in the Polish agricultural industry, this sector still represents very low 
level of productivity, due to decreasing employment and increasing sizes of farms. Productivity improvement can be 
achieved through increasing sizes of agricultural establishments as well as production of organic (eco) products, 
which are more and more frequently chosen by populations in all countries (Malaga-Toboła, 2013). For the above 
reason, ecological farming is among the most rapidly growing branches of agriculture in the European Union, and 
the importance of this type of production is increasing worldwide as well (Batte et al., 2007). 
It should be emphasized that organic farming is a sustainable, self-sufficient and economically safe system, based 
on sustainable plant and animal production (Barszczewski et al., 2006; Jankowska-Huflejt et al., 2006; Kuś and 
Stalenga, 2003). The ecological aspect, on the other hand, has become the basic category of agricultural production 
process sustainability (Morris and Winter, 1999; Adamowicz, 2000; Mouchet, 1998; Bockstaller et al.; 1997), as the 
idea of sustainable growth has its theoretical foundations in ecological economy. The main assumption of the above 
is the ability to develop an economic system within the existing environmental system. The choice of the system 
depends not only on physical limitations in the area of farm resources (soil quality, climate and financial resources), 
but also to a continuously greater extent on environmental protection requirements (Magette, 2000). Environmental 
conditions and economic aspects overlap. Market mechanisms require farms to be competitive in order to survive on 
the market. The measure of competitiveness is the ability to efficiently utilize the production resources, mainly 
capital, technologies, and human resources (Kołodziejczak, 2010). Higher productivity translates into higher 
efficiency, and the latter is a prerequisite of competitiveness and achievement of competitive advantage (Kalińska et 
al., 2007). 
The purpose of the paper was to review the productivity of land, capital and labour resources, as well as direct 
investments in production of output volume at ecological farms. 
2. Materials and Methods 
Productivity is the technical interdependence between the production resources investment streams, i.e. land, 
capital and labour, and product resources, represented by commodities or services. The scope of the study covers 50 
organic farms situated in the territory of the Macro-Region of Southern Poland engaged in general and specialised 
plant and animal production. Average area of arable land across the studied establishments was at 12.92 ha, ranging 
from 1.56 ha to 46.60 ha. Grassland prevailed within the land utilization structure, with the average area of 6.85 ha. 
5.58 ha were covered by crops. The primary crops were cereals and, to a lesser extent, root crops, fodder plants and 
vegetables. The dominance of grassland was due to the primary orientation of animal production, i.e. breeding of 
milk cattle. Almost 25% farms were oriented only on milk production. The density of animals at ecological farms is 
the function of availability of self-sufficient fodder sources and demand of crops for nutrients. Thus, sustainable 
density of farm animals is among the fundamental principles of ecological production methods. The studied farms 
were maintaining 8.47 LSU on average, of which as many as 7.82 LSU of cattle. Animal density was at 0.60 
LSU·ha-1 of farmland. Except for the rare examples, the farms were well equipped in terms of plant and machinery; 
each of them had at least one agricultural tractor and basis supporting machinery. The sources of study results 
included documentation kept by organic farms as required by the applicable laws, as well as aided interviews with 
farm owners in 2012. For the purposes of comparative analysis, the studied farms were divided into four groups by 
size, i.e.: < 5 ha; 5.01 to 10.00 ha; 10.01 to 20.00 ha; and +20 ha. Populations of the specific groups were as follows: 
12; 17, 11, and 10 farms, respectively. Higher number of agricultural establishments that were smaller in terms of 
size corroborates the claim that the smallest farms are those which are at the same time most willing to switch to 
ecological production methods, and their number is increasing at the highest rate. Certainly, the undisputed cause of 
this occurrence is the ability to obtain State funding, which represent a significant component of the financial 
budgets of such agricultural establishments. Productivity as the proportion of production volume to the quantity of 
goods used or consumed can be assessed with the use of various criteria, according to the units in which products 
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and investments are expressed. Therefore, productivity measures may vary in form, and they are numerous (Lis, 
1999). Immediate production measures are those with production volume in the numerator and the quantity of 
consumed resources in the denominator, for each type separately or for all types of resources jointly; this proportion 




PkPn       (1) 
where:  
Pn – total productivity of material investments; 
Pk – final production (PLN); 
N – investments (PLN)  
 
Productivity of land resources: 
S
PkPs        (2) 
where:   
Ps – productivity of land (PLN·ha-1); 
S – area of farm land (ha). 
 
Productivity of objectified labour resources: 
M
PkPm       (3) 
where:   
Pm – productivity of the machine park; 
M – replacement value of machine park (PLN). 
 
Productivity of labour resources: 
R
Pk
rP  .      (4) 
where:   
P.r – productivity of labour resources (PLN·FTE-1); 
R – number of fully employed persons - full-time equivalent (FTE). 
 
Number of full-time equivalents – means the number of persons working at a farm on a full time basis (2120 
hours according to Eurostat methodology) during the year, which is capable of achieving income parity. 
3. Results and Discussions 
Sustainability and multifunctionality of development of rural areas and agriculture produces advantages both in 
the area of resources, primarily those originating from the natural environment, and in the field of management 
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effects and consequent population earnings. 
Productivity of a production system means a technical interdependence of input and output streams, expressed as 
the Y/X quotient. In this paper, output (Y) is taken as the value of final production, expressed in monetary units, 
while input (X) means: the area of arable land; replacement value of machine park; human resources; and the total 
value of material investments. 
Across the studied agricultural establishments, average productivity of material investments was at 2 (Figure 1). 
The above means that the value of the product for which material investments worth 1 PLN were used amounted to 
2 PLN on average. 
 
 
Fig. 1. Total productivity. 
Within the selected area groups, this productivity value ranged from 1.29 at smaller farms (sized 5.01 to 10.00 
ha) to 2.70 at >20 ha farms. The estimated differences were mainly due to the business orientation. Larger and 
largest farms in terms of size were specializing mainly in production of milk and the productivity of material 
investments was highest here. The respective values for these groups were 2.67 and 2.70.  
Productivity of land is the quantity or value of end production of the farming industry per 1 ha of arable land. The 
average value achieved across the studied farms was 8 thousand PLN per 1 ha or arable land (Figure 2). 
 
 
Fig. 2. Productivity of land resources (kPLN·ha-1). 
In specific size groups, productivity of land at the smallest farms, under 5 ha of arable land, was comparable to 
that obtained by establishments sized 10.01 to 20.00 ha. The respective values for these groups were 9.04 and 9.59 
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kPLN·ha-1. Within the remaining size groups, they were definitely smaller, i.e. for the group of 5.01 to 10.00 ha at 
7.03 kPLN·ha-1, and for the group over 20 ha: only 6.32 kPLN·ha-1. The results achieved are the consequence of 
such factors as, inter alia, land use structure, crops structure and yielding. An important factor determining the 
productivity of organic farming is the quality of land, which translates to types of crops that can be grown on such 
land and to yields that can be obtained per hectare. Soils in Poland are among the least fertile in Europe; one hectare 
of Polish arable land corresponds to 0.6 hectare of arable land in the European Union in terms of productive 
potential (Skłodowski and Bielska, 2009). 
Farms with lowest productivity had a high proportion of permanent grassland, while the small areas of arable 
land were mainly used to grow fodder and grains. As regards the agricultural establishments with highest 
productivity, arable land prevailed in the land use structure, designed mainly for cereals, root crops and vegetables. 
Therefore, cereal yields were significantly higher in this case than at the farms with lowest recorded productivity. 
Mechanization allows increasing the production scale with limited labour resources. This fosters improvement of 
production factors efficiency in agriculture. On the other hand, higher efficiency achieved while working with 
machines generates certain time reserves that can be used for commencing non-agricultural activities, which is 
consistent with the concept of multifunctional development of agriculture (Belletti et al., 2003). 
Productivity of objectified labour resources is defined as the proportion of end production to replacement value 
of the machine park. On average, 1 PLN invested in engineering means of production would generate production 
worth 0.23 PLN (Figure 3). 
 
 
Fig. 3. Productivity of objectified labour resources. 
Relatively high availability of technical resources at the smallest and small farms results in low productivity of 
objectified labour (Tabor and Kmita, 2007). In the <5 ha group, this value was at 0.17, while in the group of farms 
sized 5.01-10.00 ha it was only 0.14, which may result in lack of economic sustainability and consequently inability 
to replace the existing machine park. Productivity values are twice as high on average at larger and largest farms. 
Within the group of farms sized 10.01 to 20.00 ha, productivity of objectified labour was at 0.32, while in the group 
of +20 ha: as much as 0.37. This clearly indicates the ability of full replacement of objectified labour resources. 
Productivity of labour resources, expressed as the quotient of end production and number of full-time equivalents 
at a farm, is presented on Figure 4. One employed person was generating production worth 37.59 kPLN on average. 
More than 59% of this productivity was generated by animal production. 
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Fig. 4. Productivity of labour resources (kPLN·FTE-1). 
Within the studied groups by area, labour productivity ranged from 9.99 kPLN at the smallest farms to 95.39 
kPLN at the largest establishments. There is a demonstrable growing tendency of productivity along with increasing 
area of arable land. With regard to plant production, highest productivity was recorded at farms sized 10.01 to 20.00 
ha, at 29.91 kPLN·FTE-1. This value represented almost 62% of total productivity. Such a high result was affected 
by good employment structure and crops structure. There were 3 persons employed at farms within this group on 
average, compared to 4 persons in the remaining area groups. At the same time, these farms were growing 
vegetables and herbs, among others, which allowed generating high value of production output. On the other hand, 
the value of animal production per one person fully employed in agriculture was highest at the largest farms, sized 
over 20 hectares. It was at 74.93 kPLN·FTE-1, which represented almost 79% of total productivity. The result 
obtained was affected by high level of animal production specialization, oriented towards production of milk, as 
well as highest density of livestock, at 0.80 LU·ha-1. 
Upon the analysis of productivity of a farmer's and his family members' labour, we should conclude that an 
average farmer in Poland works fewer hours at his farm than he is able to do without the risk of health impairment. 
It means that the same value of agricultural products could be produced by fewer persons than the current number of 
workers. Across the studied farms, within the groups of farms sized under 5 ha and from 5.01 to 10.00 ha, 
employment was not in proportion to the available land resources and objectified labour resources, which resulted in 
low productivity of labour, the latter significantly limiting the ability to achieve economically sustainable 
production. 
4. Conclusions 
The primary measure of competitiveness of farming establishments is their ability to efficiently utilize the 
production resources, mainly capital, technologies, and human resources. The rate of productivity of agriculture is 
relatively low in Poland, which is due to the following causes: excessive employment, small areas of arable land, 
low marketability and low yields of soils. Another factor that strongly reduces productivity is the excessive value of 
technical equipment, which is practically irreplaceable at smaller farms. This is verified by study results obtained at 
50 organic farms. 
At the studied farms, average productivity of material investments was at 2, ranging from 1.29 at smaller farms to 
2.70 at farms larger than 20 hectares. Thus, the highest productivity value was more than twice as high as the lowest 
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result. 
Average productivity of land was 8 thousand PLN per 1 hectare of arable land. Only the subsidies make this 
productivity higher than the country average (ca. 1.3 k€·ha-1), comparable to the productivity achieved at EU-27 
where it ranges around 2 k€·ha-1 (Eurostat, 2015). 
High availability of technical resources at the smallest and small farms results in low productivity of objectified 
labour, at 0.17 within the group under 5 hectares, and only 0.14  within the 5.01-10.00 ha group. This may lead to 
lack of economic sustainability and consequently inability to replace the existing machine park. Productivity values 
are twice as high on average at larger and largest farms, amounting to: 0.32  in the group of farms sized 10.01-20.00 
ha, and 0.37  in the group sized over 20 ha. These conditions are adequate for full replacement of objectified labour 
resources. 
Productivity of farmer's and his family's labour is a consequence of the production processes. This value was 
37.59 kPLN per one full-time equivalent on average. In this case, productivity is also higher than the country 
average, which is ca. 8.6 k€ per one person employed in agriculture, yet significantly lower than the EU-27 average 
where it ranges around 29.5 k€ per one person employed in agriculture (Eurostat, 2015). In addition to low 
efficiency of land, the causes of low productivity of labour also include excessive employment, particularly 
prevalent at small farms. 
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